Introduction
Coronary heart disease occurs less frequently in Africans/Afro-Caribbeans than in Caucasians.' 2 Increased serum lipid and lipoprotein concentrations are recognised risk factors for coronary heart disease and atherosclerosis. Differences in the prevalence of dyslipoproteinaemia have been found among different ethnic groups, and this may account for the variation in the incidence of cardiovascular disease.3 4 In common with other reports, we recently showed that pregnancy induces changes in lipoprotein metabolism. [5] [6] [7] [8] In this follow up study we examined whether the changes in lipid, lipoprotein and apolipoprotein concentrations during pregnancy differ between women of African and Caucasian origin.
Methods
The study population comprised 232 women, 114 of Caucasian and 118 of African origin (61 Afro-Caribbeans and 57 Africans), who presented consecutively for screening for gestational diabetes in the third trimester of pregnancy. They were selected for screening because of predisposing risk factors for diabetes in their previous medical, obstetric or family history. All subjects had normal glucose tolerance according to the European Association for the Study of Diabetes criteria9: blood glucose < 9 mmol/l 120 minutes after a 75 g oral glucose load, and all were on an ad libitum diet before testing.
Maternal age, gestational age, parity, height, and weight were measured on the day of the test. A body mass index (BMI (kg/M2)) was calculated for each subject.
Fasting blood was drawn, with minimal venous stasis, for measurement of serum total cholesterol, high density lipoprotein (HDL) cholesterol, triglycerides, Lp(a) lipoprotein, and apolipoproteins AI and B concentrations. Subjects then underwent the 75 g oral glucose tolerance test and further blood samples for measuring blood glucose were taken after 60 and 120 minutes.
Total cholesterol and triglyceride concentrations were measured using enzymatic analysis on a DAX-96 analyser (Bayer Diagnostics, Basingstoke, UK); interassay coefficients of variation (CV) for cholesterol and triglycerides were < 1 9 and < 2-8%, respectively. HDL cholesterol was measured after dextran sulphate/magnesium chloride precipitation of apolipoprotein B containing lipoproteins (Bayer Diagnostics, Basingstoke, UK), with an interassay CV of < 6-4%. Apolipoproteins AI, B and Lp(a) lipoprotein were assayed using immunoturbidimetry with antiserum from Immuno (Immuno Ltd, Sevenoaks, UK), with interassay CVs of < 2-5, < 1-5 and 6 1%, respectively. These analyses were performed on Cobas Fara or Cobas Bio analysers (Roche Diagnostic Systems, Welwyn Garden City, UK). Low density lipoprotein (LDL) cholesterol was calculated using the Friedewald equation, excluding specimens (n = 13; 12 Caucasians, one African/Afro-Caribbean) with triglyceride levels higher than 4-5 mmol/1.10 Triglyceride and Lp(a) lipoprotein concentrations were log transformed because of their positively skewed distributions.
Comparisons were carried out using the unpaired t test and values were expressed as mean (1 SD) or mean with 95% confidence intervals (CI) for log transformed data. Analysis of covariance was used to test whether the apparent ethnic variation in lipid concentrations was explained by differences in postload plasma glucose concentrations. Results All women were in the third trimester of pregnancy at presentation. Their mean age was 30 years and patients had had an average of three previous pregnancies. There were no differences in BMI between Caucasian and African/Afro-Caribbean women. There was no difference in fasting plasma glucose concentrations between the two groups, but Caucasian women had a higher mean plasma glucose value (0 to 60 minutes) compared with African/Afro-Caribbean women (table 1) .
The mean (SD) and 95% CI of the mean for log transformed data, for all lipids, lipoproteins and apolipoproteins for both groups are presented in This was a cross-sectional study of selected patients. All subjects included were regarded as having predisposing risk factors for diabetes, which itself is a risk factor for coronary heart disease. Although these women were not by definition glucose intolerant, we found a significant difference in the mean (0 to 60 minutes postload) plasma glucose concentration in Caucasian compared with the African/Afro-Caribbean women. This suggests that the Caucasian women had greater insulin resistance, which is associated with raised triglyceride and low HDL cholesterol concentrations.2223 It is unlikely, however, that insulin resistance accounts for the findings in our study, as the difference in triglycerides and HDL cholesterol concentrations persisted after adjusting for plasma glucose. We have not controlled for family history of coronary heart disease and lifestyle characteristics known to influence lipoprotein metabolism, such as physical exercise or alcohol consumption. As the women in this study were in the third trimester of pregnancy, however, they were unlikely to have been participating in excessive physical exercise or consuming large quantities of alcohol. Previous studies have failed to explain the racial differences in lipid concentrations on the basis of different lifestyle characteristics24 and no association has been observed between parental history of myocardial infarction and serum lipid and lipoprotein concentrations in children (eight to 17 years of age) of different races. '7 In the present study we also did not assess dietary intake. Dietary assessment data collected from diabetic patients attending our clinic reveal that Africans/Afro-Caribbeans consume more fruit, vegetables and refined carbohydrates than Caucasians, whose diet is higher in fat and lower in carbohydrates. Given that this also applies to our non-diabetic women, we cannot entirely exclude that a difference in saturated fat intake partially explains the difference in cholesterol and LDL cholesterol concentrations between the two groups described here. 26 However, as a high carbohydrate diet induces an increase in triglyceride concentrations, differences in nutrient intake between the two groups would not account for the lower triglyceride concentrations in Africans/Afro-Caribbeans. 25 That hyperlipidaemia occurs during pregnancy is well established.5-8 The significance of this for the fetus and the mother has been discussed previously.8 Menopause is known to have an adverse effect on lipid and lipoprotein concentrations in both races, the effect being more prominent in women of African origin.26 Racial differences in the lipid profile are not as pronounced during menopause. The reason for this is not clear, but may be because lipid metabolism in Africans is more sensitive to changes in oestrogen levels. This may explain the favourable effect of pregnancy on lipid and lipoprotein concentrations in African/Afro-Caribbean women compared with Caucasian women as observed in this study.
In conclusion, our findings suggest that racial differences in serum lipid, lipoprotein and apolipoprotein concentrations persist during pregnancy. These differences may have a genetic component. As pregnancy exaggerates racial differences and abnormalities in lipid metabolism, it may provide a sensitive test for identifying women at risk of developing coronary heart disease and atherosclerosis. Prospective studies are needed to test this hypothesis.
